Plasma lactate as a marker of metabolic health: Implications of elevated lactate for impairment of aerobic metabolism in the metabolic syndrome.
Fasting lactate is elevated in metabolic diseases and could possibly be predictive of the risk of developing the metabolic syndrome. Plasma samples were analyzed for fasting lactate to compare lean subjects, nondiabetic subjects with severe obesity, and metabolically impaired subjects. Subjects with severe obesity were studied 1 week before and 1 week to 9 months after gastric bypass surgery. Subjects with components of the metabolic syndrome were studied before and after 6 months of an exercise intervention. Metabolically impaired subjects had higher fasting lactate concentrations (P < .0001) and respond to a glucose or insulin challenge with higher lactates than non-obese subjects (P < .004). Lactate was significantly reduced a week after gastric bypass surgery (P < .05) and further reduced 1 to 9 months after surgery (0.95 ± 0.04 mM in non-obese, 1.26 ± 0.12 mM in subjects with severe obesity, and 0.68 ± 0.03 mM 1-3 months after gastric bypass). Six months of chronic exercise resulted in a 16% reduction (P = .028) in fasting lactate. Fasting plasma lactate was elevated in obese subjects with the metabolic syndrome compared with healthy lean individuals. Lactate was reduced by exercise and bariatric surgery, interventions that improve metabolic health and risk for subsequent disease. The results of this study and those previously published by our research group suggest that elevated lactate may be caused by an impairment in aerobic metabolism and may offer a metric assessing the severity of the metabolic syndrome.